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HIGH END ROBUST COMPUTER FRAME
WITH IMPROVED LOAD BALANCING
DESIGN

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to packaging of computing systems
and more particularly to packaging of large computing sys-
tems that utilize frames and cages.

2. Description of Background

The industry trend has been to continuously increase the
number of electronic components 1nside computing systems.
This continuous increase, however, creates many challenges
tor the designers of these systems. A number of 1ssues, includ-
ing but not limited to heat dissipation, load balancing, elec-
tromagnetic mterruptions, and even noise management, must
be addressed when designing large systems. Furthermore,
price constraints and performance needs as well as other
factors such as packaging density, scalability and availability
place additional demands on the designs of these packages.

The end result 1s often heavy units that have to be shipped,
installed and serviced with great ditficulty. Often two or more
service personnel using a multitude of devices such as inde-
pendent hoists have to be provided for installation and service
of these units. Consequently, due to the difliculty of installa-
tion and servicing of these units, service and installation calls
are delayed, which in turn affect system availability for the
customer(s). In conclusion, there 1s a need for a better method
and design that can simplify installation and service proce-
dures when using large computers.

SUMMARY OF THE INVENTION

The shortcomings of the prior art are overcome and addi-
tional advantages are provided through the provision of a load
balancing method and incorporated frame assembly 1s pro-
vided for a computer frame having side walls. The frame can
have at least one remnforced side, and/or a top or bottom
surface comprising of a skin base plate and a counterweight
plate secured to one another by side stiffener plates. In an
alternate embodiment, an integral extender can also be
secured to a top portion of the frame. The extender has move-
able sides and a hoist for raising and lowering components
into and away from the frame.

Additional features and advantages are realized through
the techniques of the present invention. Other embodiments
and aspects of the invention are described in detail herein and
are considered a part of the claimed invention. For a better
understanding of the invention with advantages and features,
refer to the description and to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter which 1s regarded as the invention 1s
particularly pointed out and distinctly claimed in the claims at
the conclusion of the specification. The foregoing and other
objects, features, and advantages of the invention are apparent
from the following detailed description taken 1n conjunction
with the accompanying drawings 1n which:

FI1G. 1 1s a perspective side view 1llustration of a computer
frame such as the one used in conjunction with one embodi-
ment of the present invention;

FI1G. 2 1s a perspective 1llustration of an enhanced rack as
per one embodiment of the present invention;
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FIG. 3 provides another perspective illustration of the
enhanced rack of FIG. 2 but at a time when the extender has

been extended;

FIGS. 4 and 3 provide a more detailed view of the extender
of FIG. 3 including the gear mechanism;

FIG. 6 1s a cross-sectional side view of a reinforced com-
puter frame side or surface as per one embodiment of the
present invention;

FIG. 7 1s an illustration of a perspective side view of a
portion of the frame as per embodiment of FIG. 6;

FIG. 8 a more detailed illustration of the structure of the
reinforced side as per embodiment of FIG. 6;

FIG. 9, provides an illustration of an assembled reinforced
side as per embodiment of FIG. 10; and

FIG. 10 15 a perspective top-down 1llustration of a top or
bottom computer frame or rack as per embodiment of FIG. 6.

DESCRIPTION OF THE INVENTION

FIG. 1 1s a perspective side view illustration of a computer
frame, referenced as 100, such as the one used 1n conjunction
with sophisticated computing system environments. The
illustrated frame 10 have a cage like structure, with sidewalls,
referenced as 105 and top and bottom surfaces, referenced as
102 and 104 respectively. This particular frame structure (1.e.
cage) 1s provided for ease of visual understanding only and
other frame structures and arrangements are possible when
used with alternate embodiments. In addition, while the 1llus-
trated frame does not include any covers or doors, 1t 1S pos-
sible to incorporate such design 1n alternate embodiments. In
many instances the frame or rack 1s populated by one or more
clectronic components that can be housed on mother board,
clectronic cards and the like. This will render the frame heavy
and difficult to transport and service.

FIG. 2 15 a perspective 1llustration of an enhanced rack 200
as per one embodiment of the present invention. The rack 200
has an extender that can slide out of the rack 200. The
extender 1s referenced by numerals 220 and 1s designed such
that 1t has become an integral part of the rack. The extender
200 can be a separate portion that 1s disposed on the frame and
then secured by means as known to those skilled 1n the art.

The extender 220 also has a built 1n hoist, referenced by
numerals 230 as shown, that 1s disposed on 1ts extending side.
The hoist, can also have a connector end such as the hook
shown 1n the figure. The hoist 1s referenced by numerals 230
and the connector or hook by numerals 235 in the figure as
shown.

FIG. 3 provides another perspective illustration of the
enhanced rack 200 of FIG. 2 but at a time when the extender
220 has been extended. As shown 1n the figure, the hoist 220
can be extended out by sliding i1t out and away from the frame
and the hoist 230 also 1s extended out as can be seen from the
illustration. The connector or 1n this embodiment, the hook
235 of the hoist 230 can be used to connect any to be mstalled/
removed assembly to the rack or frame during service calls
(or oniginal 1nstallation).

FIGS. 4 and 5 provide a more detailed view of the extender
220. In FIG. 4, the 1illustration show more clearly that the
extender 220 further comprise of a plurality of moveable
portions 225 which are secured to the rack at one end and to
a stationary portion 240 from which the bwlt 1n hoist 230 1s
disposed from. The moveable portions 225 can be moved
from a first to a second positions (or open and closed posi-
tions) or preferably be slidable sides that can be moved to a
variety of positions during the sliding motion. It 1s also clear
from looking at FIGS. 4 and 5 together that the extender 220
can include a hoist with rack and pinion gear, in one embodi-
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ment, that can bring the heavy electronic assembly from the
floor up or bring down the assembly during installation and
removal of the assembly.

FIG. S provides for a side view 1llustration of the gear drive
mechanism 500 (also gear mechamism) that can be connected
to a variety ol locations including the stationary portion 240
and that can move the connector or hook 235 from a first to a
second position (in this case up and down). In one embodi-
ment, at a selective point but preferably a midpoint of the
mechanism 1s a spool 550 where the connector/hook 235 will
be connected. The hoist line 235 would then revolve around
the spool through the use of the mechanism to lower or raise
the connector/hook.

To further enhance the serviceability features and add to
the robustness and structural integrity of the frame 200, 1n an
alternate embodiment as shown i1n FIGS. 6 through 10, a
method and associated assembly 1s provided that allows con-
struction of a more robust frame and more serviceable frame
1s provided. The embodiments as will be discussed presently
in conjunction with FIGS. 6 through 10 can be implemented
alone, or combined with those already discussed above 1n
conjunction with FIGS. 1-5.

One associated benefit of the alternate embodiments of
FIGS. 6 through 10 1s that it produces sufficient structural
rigidity that the frame can withstand a variety of extreme
conditions, ranging from instances where the frame 1is
exposed to continuous vibrations (such as in naval ships and
airplanes) to situations where the frame sustains a sudden
shock, such as during natural disasters (i.e. earthquakes, tor-
nadoes, hurricanes etc.)

One objective behind the design of this alternate embodi-
ment 1s to achieve structural rigidity while not substantially
increasing the weight of the assembly. If substantial weight 1s
added to the assembly, transportation and maintenance of the
assembly becomes more complicated. Weight 1ssues also fur-
ther impact the load balancing situation as discussed. To
achieve a light weight but a stiil structure, in one embodiment
as shown 1n FIGS. 6 through 10, a double wall construction 1s
provided that 1s preferably made out of sheet metal or sheet
metal components. FIG. 6 provides for a cross sectional 1llus-
tration of this double wall embodiment.

In the alternate embodiment of FIG. 6, a surface of the
computer frame 1s enforced using a double wall structure. The
frame can be similar to the one shown and discussed 1n
conjunction with FIGS. 1-5 and therefore for ease of under-
standing and consistency, this frame 1s also hereinaiter refer-
enced as 200.

The frame surface, 600, 1s used representatively to include
sidewalls and/or top or bottom frame sides. In FIG. 6, the
double wall structure of the reinforced side 600 is further
referenced by numerals 610 and comprises of an enclosure.
FIG. 9 provides a better view of this enclosure.

In FIG. 7 a perspective side view of a portion of the frame
200 having the enhanced double walled structure (also here-
inafter referenced as boxed structure) 1s shown. It should be
noted, that each frame surface or a plurality of them can
incorporate the double wall/boxed 610 design selectively.

When implemented 1n more than one side of the frame 200,
the structural box 610 that 1s built into the surfaces 600, will
greatly help increases the rigidity of the frame. The double
wall (sheet metal) construction increases the moment of 1ner-
t1a or the stiffness of the rack 200 (FIG. 1) without adding,
significantly the total weight of the whole rack. To survive
lateral movement such as due to earthquake the stability or the
location of the center gravity 1s critical parameter. The space
allocated 1nside the double wall construction will allow maxi-
mum rigidity while allowing for minimum weight increase.
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FIG. 8 provides further details of the structure of the box
610. As an example, the box design in this case will be
implemented 1n conjunction with a bottom portion of the rack
200.

The structure of the double wall or box 10 comprises a base
skin plate, referenced as 810 and a counterweight plate 820
attached to one another by a plurality of sides stiffeners 830 1n
a manner such that they form an enclosure. In one embodi-
ment, the plates 810 and 820 will secured on their sides by the
stiffeners 830.

In one embodiment, the plates are the two parallel sides of
a parallelogram. In a preferred embodiment, the parallelo-
gram 1s a rectangular box, and the stiffeners 830 are con-
nected perpendicularly to the plates. In another embodiment,
it 1s possible to secure the two parallel plates such that a
portion of the plates hand over the stiffeners 830, therefore
making a substantially boxed structure.

The plates 810, 820 and 830 are secured to one another
using fastening means as known to those skilled in the art. In
one example, as provided in FIG. 8, the fastening means
shown are nut bolts 840, but 1n alternate embodiments other
means can be used. The assembled box structure 610 1s shown
in the side view illustration of FI1G. 9. The plates 810 and 820
are assembled together by use of stiffeners 830 as shown. The
stiffeners 830 include struts 802 supporting the top plate over
the bottom plate, with the struts 802 forming a channel 804.

FIG. 10 provides a perspective top-down view of a top or
bottom rack side for ease of understanding. Since some
emphasis was placed on the side view and rack side discus-
s10m, 1t was deemed usetul to also present a similar discussion
for the top and bottom of the rack. In FIG. 10, for ease of
understanding, 1t will be assumed that the box structure 610
was provided on the bottom of the rack, referenced 204.

In this case, to increase stability the bottom of the rack has
a single piece, preferably made of steel or steel components,
that acts as stiffening structure of the rack bottom where
normally the rack 1s bolted to the tfloor. In addition the added
mass at the bottom of the rack also lower the center of gravity
(1.e. the stability of the rack.) The double wall box structure
proposed has added advantage such as reduce welding and
also reduce machining such as post weld grinding operation.
Thus the double wall box structure achieve optimum stifl-
ness, weight, stability without growing any external dimen-
s101

While the preferred embodiment to the invention has been
described, 1t will be understood that those skilled 1n the art,
both now and 1n the future, may make various improvements
and enhancements which fall within the scope of the claims
which follow. These claims should be construed to maintain
the proper protection for the invention first described.

What 1s claimed 1s:
1. A computer frame comprising:
a top member;
a plurality of side members coupled to the top member;
an extender slidable into and out of the top member, the
extender including a hoist configured to bring an elec-
tronic assembly up and down the computer frame; and
a base member coupled to and supporting the side mem-
bers, the base member comprising:
a bottom plate;
a top plate coupled to the bottom plate, the bottom plate
and top plate forming a chamber; and
a plurality of stiffener plates disposed between the bot-
tom plate and the top plate, each of the stiffener plates
including struts supporting the top plate over the bot-
tom plate, the struts forming a channel.
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2. The computer frame of claim 1, wherein said top plate,
bottom plate and stiffener plates form a rectangular box.

3. The computer frame of claim 1 wherein said stiffener
plates are comprised of metal or metal components.

4. The computer frame of claim 1 wherein said extender
has a plurality of moveable sides, said moveable sides capable
of extending from a first to a second position.

5. The computer frame of claim 4 wherein said positions
comprise an open and closed position.

6. The computer frame of claim 3 wherein said extender 1s
secured at a first end to said computer frame such that when
said extender 1s closed, said extender becomes an integral part
ol said computer frame.

7. The computer frame of claim 6 wherein said moveable
sides can slide from a closed position to an open position and
other positions in between.

8. The computer frame of claim 6, wherein said moveable
sides are disposed at a second end to a stationary member.

9. The computer frame of claim 8 wherein said hoist 1s
disposed on said stationary member.

10. The computer frame of claim 9 wherein said hoist
includes a connector for hoisting objects away and onto said
rack.

11. The computer frame of claim 10 wherein said connec-
tor 1s a hook.

12. The computer frame of claim 11, wherein said hoist
includes a gear mechanism for raising and lowering said
hook.

13. The computer frame of claim 12, wherein said mecha-
nism also includes a spool such that a hoist line can be rolled
around 1t during lowering and raising of the hoaist.

14. An apparatus used for installation and removal of elec-
tronic components onto/from a computer rack comprising:

an extender disposed on top portion of said rack such that

said extender 1s an integral portion of said rack; said
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extender having a plurality of slidable sides connected at
one side to said rack and at other end to a stationary
member housing a hoist, the extender slidable into and
out of the top portion, the hoist carried by the extender,
the hoist configured to bring an electronic assembly up
and down the computer frame; and
a base member coupled to the extender, the base member
comprising:
a bottom plate;
a top plate coupled to the bottom plate, the bottom plate
and top plate forming a chamber; and
a plurality of stiffener plates disposed between the bot-
tom plate and the top plate, each of the stiffener plates
including struts supporting the top plate over the bot-
tom plate, the struts forming a channel.
15. The apparatus of claim 14 wherein said hoist has a
connector at its end.
16. The apparatus of claim 15 wherein said connector 1s a
hook.
17. The apparatus of claim 16 wherein said hoist has a gear
mechanism for raising and lowering of said hook.
18. A method of providing a computer frame having side
and top and bottom surfaces, the method comprising the
steps:
reinforcing a base member of the computer frame with a
bottom plate, a top plate coupled to the bottom plate and
a plurality of stiffener plates, the bottom plate and top
plate forming a chamber, the stiffener plates disposed
between the bottom plate and the top plate, each of the
stiffener plates including struts supporting the top plate
over the bottom plate, the struts forming a channel; and

activating a hoist configured to bring an electronic assem-
bly up and down the computer frame, the hoist slidable
into and out of the computer frame.
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